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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 



[Utility model registration claim] 

[Claim 1] The valve body which has the valve port which opens between two or more ports and 
this port for free passage, and the valve element arranged possible [ closing motion of this 
valve port ] in this valve body, In the directional control valve which operates this valve element 
by having the piston arranged movable in the cylinder which was connected with this valve 
element and prepared in this valve body, and operating this piston Attach in this piston the rod 
extended to shaft orientations toward a direction opposite to this valve element, and this rod is 
made to project to the exterior of this valve body through the hole formed in the covering part 
of this valve body. The directional control valve characterized by attaching possible 
[justification of the diaphragm controller material which restricts migration in the direction of 
clausilium of this valve element to this rod in contact with this covering part ]. 
[Claim 2] The valve body which has the valve port which opens between two or more ports and 
this port for free passage, and the valve element arranged possible [ closing motion of this 
valve port ] in this valve body, In the directional control valve which operates this valve element 
by having the piston arranged movable in the cylinder which was connected with this valve 
element and prepared in this valve body, and operating this piston Attach in this piston the rod 
extended to shaft orientations toward a direction opposite to this valve element, and this rod is 
made to project to the exterior of this valve body through the hole formed in the covering part 
of this valve body, the flow control member of the hollow which restricts migration of the valve 
element of the valve-opening direction to this hole of this covering part in contact with this rod - 
- this valve body -- being related --justification - possible - attaching -- this rod - this - the 
directional control valve characterized by making it penetrate in the 2nd controller material. 
[Claim 3] The directional control valve characterized by attaching possible [ justification of the 
diaphragm adjusting screw which restricts migration in the direction of clausilium of this valve 
element to this rod in contact with a flow control member ] in a directional control valve 
according to claim 2. 
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DETAILED DESCRIPTION 



[Detailed explanation of a design] 
[0001] 

[Industrial Application] 

This design is further related with the directional control valve which has at least one of the 
function to permit the stagnation prevention style at the time of clausilium in a detail, and the 
flow adjustability at the time of valve opening about a directional control valve. 
[0002] 

[Description of the Prior Art] 

Even when it is in a closing location, there are some the valve element is indicated to be, for 
example to JP,3-25087,U as a conventional thing of the directional control valve of a format 
which is slightly separated from the valve seat and permits slight flow in passage. One 
conventional directional control valve shown in this official report As shown in drawing 5 , the 
engagement hole e is formed in the piston d connected with the valve element c arranged in 
the valve body b of a directional control valve a. Attach strangely good [ a location ] in the 
upper part of the valve body b diaphragm adjusting-screw h by which the stopper g which 
enters in the engagement hole e was formed at the tip in one, and it enables it for a stopper to 
restrict migration of a valve element. The location of a stopper is adjusted, and he forms few 
clearances among them, without a valve element contacting a valve seat i by it at the time of 
clausilium, and is trying to permit the flow of a fluid by adjusting the location of the drawing 
adjusting-screw h. Moreover, other directional control valves indicated by this official report As 
shown in d rawing 6 , arrange bell shape another drawing flow control **** j on the outside of 
diaphragm adjusting-screw h, and enable justification of the flow control **** j about the valve 
body c, and justification of diaphragm adjusting-screw h is enabled about the flow control **** j. 
At the time of valve opening, Piston d is made to contact the inner edge of the flow control **** 
j, and the opening at the time of valve opening is adjusted. 
[0003] 

However, in any case, in the above conventional directional control valves, there is a fault 
which cannot view the operating state of a valve element from the outside. If it is going to 
enable it to observe the operating state of a valve element from the outside by such control 
valve, while embedding a magnet at a piston, a piston must be adjoined, and a field indicator 
must be formed in a valve body, and it also has the fault to which a control valve becomes 
expensive. Moreover, since the configuration of a piston and a diaphragm adjusting screw and 
structure become complicated, the fault which becomes expensive also has the conversion 
cost of a control valve. 
[0004] 

[Problem(s) to be Solved by the Device] 

The technical problem which this design tends to solve is offering the cheap directional control 
valve which can be changed easily [ structure is easy and / the structure of it being made to a 
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compact, and being able to view the operating state of a valve element from the outside, or 

detecting the operating state of a valve element electrically ]. 

[0005] 

[Means for Solving the Problem] 

The valve body which has the valve port to which one design of this application opens between 
two or more ports and this port for free passage, It has the piston arranged movable in the 
cylinder which was connected with the valve element arranged possible [ closing motion of this 
valve port ] in this valve body, and this valve element, and was prepared in this valve body. In 
the directional control valve which operates this valve element by operating this piston Attach 
in this piston the rod extended to shaft orientations toward a direction opposite to this valve 
element, and this rod is made to project to the exterior of this valve body through the hole 
formed in the covering part of this valve body. It attaches in this rod possible [ justification of 
the diaphragm controller material which restricts migration in the direction of clausilium of this 
valve element in contact with this covering part ], and is constituted. 
The valve body which has the valve port to which other designs of this application open 
between two or more ports and this port for free passage, It has the piston arranged movable 
in the cylinder which was connected with the valve element arranged possible [ closing motion 
of this valve port ] in this valve body, and this valve element, and was prepared in this valve 
body. In the directional control valve which operates this valve element by operating this piston 
Attach in this piston the rod extended to shaft orientations toward a direction opposite to this 
valve element, and this rod is made to project to the exterior of this valve body through the 
hole formed in the covering part of this valve body, the flow control member of the hollow 
which restricts migration of the valve element of the valve-opening direction to this hole of this 
covering part in contact with this rod - this valve body - being related - justification - possible 
- attaching - this rod - this - it is made to penetrate in the 2nd controller material, and is 
constituted. 

In addition, you may attach in this rod possible [ justification of the diaphragm adjusting screw 
which restricts migration in the direction of clausilium of this valve element in contact with a 
flow control member]. 

[0006] [Function] the time of hydrostatic pressure not acting on the field by the side of the valve 
element of a piston in the above-mentioned configuration -- a piston - an operation of a spring 
~ or it is pushed on a valve element side by the hydrostatic pressure which acts on the 
opposite side of a piston, and a valve element is pressed by the clausilium condition. In the 
flow control member which was attached in the rod attached in the piston at this time and 
which it extracted, and controller material hit the valve body, or was attached in the valve body, 
migration in the direction of clausilium is restricted, a valve element is made by the clearance 
between a valve element and a valve seat, and a fluid flows slightly between ports. On the 
other hand, if a fluid acts on the field by the side of the valve element of a piston, a piston and 
a valve element move in the direction, i.e., valve-opening direction, which separates from a 
valve seat, and a directional control valve will be in a valve-opening condition. In this case, if 
the flow control member is attached in the valve body, in contact with that flow control member, 
the opening of a valve element will be restricted for a rod, and the flow rate at the time of valve 
opening will be adjusted. 

[0007] [Example] Hereafter, the example of this valve is explained to this hole of - part with 
reference to a drawing. 

In drawing 1 , this **** control valve 1 is shown in the 1st amount controller material. A 
directional control valve 1 is made to penetrate in a ready member in this drawing. It has the 
valve body 2 which part 20b Reaches and has a part for the upper part, i.e., covering partial 
20c, the valve element 3 arranged in this valve body 2, and the driving gear 4 which drives a 
valve element 3. The above-mentioned valve bodies 20a, 20b, and 20c are being fixed to the 
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base 10 by the well-known approach. The valve seat 24 surrounding the upper limit (setting to 
drawing 1 ) of the valve port 23 which connects the inlet-port port 21 , an exit port 22, an inlet- 
port port, and an exit port, and a valve port is formed in lower part 20a of the valve body 2. 
Fitting immobilization of the central partial 20b of the valve body 2 is carried out on lower part 
20a, and the through hole 25, the cylinder hole 26, and the feeding-and-discarding port 27 that 
leads to a cylinder hole are formed. The through hole 28 and the feeding-and-discarding port 
29 are formed in covering partial 2c of the valve body 2. The through hole 28 consists of parts 
for a part for the inside major diameter 281 , and the outside narrow diameter portion 282. Each 
parts 20a, 20b, and 20c of the above-mentioned valve body 2 are preferably formed by the 
resin ingredient of corrosion resistance, for example, Teflon, (brand name). 
[0008] 

The valve element 3 has the fixed part 33 formed in the periphery of the valve portion 31 which 
engages with the valve seat 24 formed in the valve body, and a valve portion 31 at the 
periphery of the valve portion 31 , the thin diaphram part 32 formed at one, and its diaphram 
part 32, and they are formed in one with the resin ingredient which is supple with corrosion 
resistance. A fixed part 33 is pinched and fixed between lower part 20a of a valve body, and 
central partial 20b, and the fluid in each ports 21 and 22 for the lower part and a valve port 23 
flows in central partial 20b. 
[0009] 

The valve rod 42 which the driving gear 4 was equipped with the piston 41 with which it was 
equipped movable in this example in the cylinder hole 26 of central partial 20b of the valve 
body 2, and penetrated the inside of the through hole 25 of central partial 20b to one of that 
piston side (it is the bottom at drawing 1 ), and was fixed to the valve portion 31 bottom of a 
valve element 3 is formed in one. The tip of a valve rod (being drawing 1 lower limit) 
It is screwed in the tapped hole 35 formed in the top face of the valve portion 31 of ****** 3, 
and is being fixed to the valve element by it. The rod 43 extended to the exterior of a covering 
part through the through hole 28 for the upper part (i.e., covering partial 20c) is formed in the 
another side side of a piston 41 in one. A part for a part for the major diameter 45 included in a 
part for the major diameter 281 of a through hole 28 and the narrow diameter portion 46 
included in a part for the narrow diameter portion 282 of a through hole 28 is formed in the rod 
43. The O ring seals 51 , 52, and 53 are arranged in the periphery of a piston 41 , the periphery 
of a valve rod 42, and the periphery of a rod 43, respectively, and the leakage of the fluid 
between a valve rod and a through hole and between a rod and a through hole is prevented 
between a piston and a cylinder hole. A spring 6 is arranged between a piston 41 and covering 
partial 20c, and the piston is always oppressed to the valve element 3 side. 
[0010] 

A male screw 47 is formed in the periphery by the side of the tip for the narrow diameter 
portion 46 of a rod 43 (it sets to drawing 1 and is upper limit), it extracts to the male screw, and 
the controller material 7 is screwed. This drawing controller material consists of nuts 71 and 72 
of a pair, and it can be fixed to a rod while it is movable possible [ justification ] about a rod 43 
by the well-known approach. 
[0011] 

In the directional control valve 1 of the above-mentioned configuration, when hydrostatic 
pressure is not supplied to the feeding-and-discarding port 27, the piston 41 is oppressed 
according to an operation of a spring 6 at the lower part 3, i.e., valve element, side. In this 
case, if it is made for the inferior surface of tongue of a nut 71 to contact the top face of 
covering partial 20c before turning the diaphragm controller material 71 and 72, i.e., nuts, 
making it move about a rod 43 and the inferior surface of tongue of the valve portion 31 of a 
valve element 3 contacting a valve seat 24, also in the time of clausilium, few clearances are 
formed between a valve element 3 and a valve seat 24, and a fluid (stagnation prevention 
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style) can flow slightly to the method exit port 22 of inlet-port port 21 . And the flow rate to which 
the fluid at the time of clausilium flows can be changed by extracting about a rod and changing 
the location of the nuts 71 and 72 of the controller material 7. In addition, hydrostatic pressure 
may be made to act on deflecting a piston 41 and a valve element 3 in a clausilium location at 
the piston bottom not only through the thrust of a spring 6 but through the feeding-and- 
discarding port 29. 
[0012] 

On the other hand, if the hydrostatic pressure more than a predetermined pressure (the 
minimum pressure which resists a spring and pushes up a piston) is made to act on the piston 
41 bottom through the feeding-and-discarding port 27, the valve element 3 connected with a 
piston 41 and its piston resists the thrust of a spring 6, it moves up, and a directional control 
valve will be in a valve-opening condition. In this case, since actuation of a piston was 
interlocked with, the rod 43 moved and that rod has projected on the outside of a valve body, 
actuation of a piston, therefore a valve element can be viewed from the outside. 
[0013] 

In drawing 2 , other example 1' of the directional control valve of this design is shown. In 
addition, in this example, the reference number same about the example of drawing 1 and 
common components is attached, and explanation is omitted. 

The point that directional-control-valve V differs from a directional control valve 1 is as follows. 
That is, the path of through hole 28' by which covering partial 20c' formation of the valve body 
2 was done is large as compared with the through hole 28, and the female screw 283 is 
formed in inner circumference. And in the through hole 28', the part 81 of the shape of hollow 
tubing by which the male screw 82 was formed in the periphery of the flow control member 8 is 
screwed. The lock nut 84 screwed in a male screw 83 and it can adjust now this flow control 
member 8 in the location of arbitration about covering member 20c by the well-known 
approach. It lets a part for the narrow diameter portion 46 of a rod 43 pass in the flow control 
part 8. The inside edge (it is a lower limit at drawing 2 ) of this flow control member 8 can 
restrict migration to above [ of a piston ] now in contact with a piston 41 and the shoulder 48 of 
the rod 43 formed in one. 
[0014] 

the time of hydrostatic pressure not being supplied to the feeding-and-discarding port 27 in 
directional-control-valve 1' of the above-mentioned example - a piston 41 - the thrust of a 
spring 6 - or it was oppressed at the lower part 3, i.e., valve element, side according to the 
thrust of the spring, and the force of the fluid supplied to the piston 41 bottom from the supply 
port 29, and the inferior surface of tongue of the valve portion 31 of a valve element 3 has 
stopped in contact with a valve seat 24. Therefore, a valve port 23 is shut by the valve element 
3, and a directional control valve is in a clausilium condition. In this example, since a clearance 
is not formed between a valve element and a valve seat in a clausilium condition, it does not 
have the function to pour a fluid from an inlet-port port slightly to an exit port. 
[0015] 

On the other hand, if the hydrostatic pressure of a predetermined pressure is made to act on 
the piston 41 bottom through the feeding-and-discarding port 27, the valve element 3 
connected with a piston 41 and its piston resists the thrust of a spring 6, it moves up, and a 
directional control valve will be in a valve-opening condition. In this case, if a piston 41 and a 
rod 43 carry out predetermined distance migration, the shoulder 48 of a rod 43 will restrict 
above migration of a valve element 3 for above migration of a piston and a rod by this in the 
lower limit of the flow control member 8. Therefore, by adjusting the location of the flow control 
member 8 about covering partial 20c', the maximum climb location of a piston, therefore the 
distance of the valve element 3 from a valve seat 24 can be adjusted, and the flow rate at the 
time of valve opening of a directional control valve can be adjusted. Moreover, since actuation 
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of a piston was interlocked with, the rod 43 moved and the rod has projected on the outside of 
a valve body, actuation of a piston, therefore a valve element can be viewed from the outside. 
[0016] 

In drawing 3 , other example 1" of the directional control valve of this "design is shown. In 
addition, in this example, the reference number same about the example of drawing 2 and 
common components is attached, and explanation is omitted. 

The point that directional-control-valve 1" differs from directional-control-valve 1' is as follows. 
Namely, narrow diameter portion part 46of rod 43" which it lets pass in flow control member 8" 
is guite longer than a part for the narrow diameter portion 46 of the directional control valve 
shown in drawing 2 . The nuts 71 and 72 of the pair which constitutes the same drawing 
controller material 7 as the case of drawing 1 are screwed in the male screw 47 with which the 
upper limit was formed outside at a projection and its projected part exceeding the upper limit 
of the flow control part 8. 
[0017] 

the time of hydrostatic pressure not being supplied to the feeding-and-discarding port 27 in 
directional-control-valve 1" of the above-mentioned configuration — a piston 41 ~ the thrust of a 
spring 6 - or it is oppressed at the lower part, i.e., valve element, side according to the force of 
the fluid supplied to the piston 41 bottom through the thrust and the feeding-and-discarding 
port 29 of the spring. In this case, if it is made for the inferior surface of tongue of a nut 71 to 
contact the top face of the flow control member 8 before turning the diaphragm controller 
material 71 and 72, i.e., nuts, making it move about rod 43" and the inferior surface of tongue 
of the valve portion 31 of a valve element 3 contacting a valve seat 24 Also in the time of 
clausilium, few clearances are formed between a valve element 3 and a valve seat 24, and a 
fluid (stagnation prevention style) can flow slightly to the method exit port 22 of inlet-port port 
21. 

And the flow rate to which the fluid at the time of clausilium flows can be changed by extracting 
about a rod and changing the location of the nuts 71 and 72 of the controller material 7. 
[0018] 

On the other hand, if the hydrostatic pressure of a predetermined pressure is made to act on 
the piston 41 bottom through the feeding-and-discarding port 27, the valve element 3 
connected with a piston 41 and its piston resists the thrust of a spring 6, it moves up, and a 
directional control valve will be in a valve-opening condition. In this case, if a piston 41 and a 
rod 43 carry out predetermined distance migration, the shoulder 48 of a rod 43 will restrict 
above migration of a valve element 3 for above migration of a piston and a rod by this in the 
lower limit of the flow control member 8. Therefore, by adjusting the location of the flow control 
member 8 about covering partial 20c', the maximum climb location of a piston, therefore the 
distance of the valve element 3 from a valve seat 24 can be adjusted, and the flow rate at the 
time of valve opening of a directional control valve can be adjusted. 
[0019] 

according to this design, a piston 41 and the rod 43 of it and one are shown in drawing 3 - 
having - structure [ like ] (structure where the amount of [ of a rod ] narrow diameter portion is 
the longest) - and if it manufactures beforehand in structure as shown in drawing 1 , a part for 
the upper part, i.e., covering partial 20c, of the valve body 2, it can change into the three 
above-mentioned examples only by performing slight processing to those components at the 
directional control valve of the structure shown further at drawing 4 . That is, if it is used with 
the valve body and valve element which were cutting short first the rod of the structure of the 
piston shown in drawing 3 , and a rod, and were shown in drawing 1 , the directional control 
valve of the example of drawing 1 can be built. A female screw is formed in the inner 
circumference for a narrow diameter portion 281 of the through hole 28 of covering partial 20c 
of the structure shown in drawing 1 , the flow control member 8 is screwed there, and if the 
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point for a narrow diameter portion 46 of a rod (part projected above the flow control member 
by drawing 3 ) is cut off among the structures of the piston shown in drawing 3 , and a rod, the 
directional control valve of the example of drawing 2 can be built. Moreover, in the above, if a 
rod 43 is used while it has been long as shown in drawing 3 , the directional control valve of 
the example of drawing 3 can be built. Furthermore, if a rod is used cutting it from what is 
shown in drawing 1 still shorter, as shown in drawing 4 , the drawing adjustment function at the 
time of clausilium can also be built to mere directional-control-valve 1"' which does not have 
the flow adjustability at the time of valve opening, either. 
[0020] 

In addition, in the above-mentioned example, although it has structure which formed the 
piston, the valve rod, and the rod in one, they may be manufactured separately and you may 
fix mutually. 
[0021] 

[Effect of the Device] 

According to this design, it is possible to do the following effectiveness so. 

(b) The directional control valve which can view the operating state of a valve from the outside 

can be manufactured. 

(b) Since what is necessary is just to attach a microswitch etc. in the exterior of a valve body 
even when returning and displaying the operating state of a valve on an electrical signal, it can 
change simply and cheaply. 

(c) Structure is easy and can manufacture a compact directional control valve. 

(d) Only by processing some components, the directional control valve which does not have at 
all the directional control valve which has a drawing function at the time of clausilium, the 
directional control valve which has the flow adjustability at the time of valve opening, the 
directional control valve which has both functions, or both functions can be manufactured, and 
reduction of a manufacturing cost can be aimed at. 

[Translation done.] 
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TECHNICAL FIELD 



[Industrial Application] 

This design is further related with the directional control valve which has at least one of the 
function to permit the stagnation prevention style at the time of clausilium in a detail, and the 
flow adjustability at the time of valve opening about a directional control valve. 
[0002] 
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PRIOR ART 



[Description of the Prior Art] 

Even when it is in a closing location, there are some the valve element is indicated to be, for 
example to JP,3-25087,U as a conventional thing of the directional control valve of a format 
which is slightly separated from the valve seat and permits slight flow in passage. One 
conventional directional control valve shown in this official report As shown in drawing 5 , the 
engagement hole e is formed in the piston d connected with the valve element c arranged in 
the valve body b of a directional control valve a. Attach strangely good [ a location ] in the 
upper part of the valve body b diaphragm adjusting-screw h by which the stopper g which 
enters in the engagement hole e was formed at the tip in one, and it enables it for a stopper to 
restrict migration of a valve element. The location of a stopper is adjusted, and he forms few 
clearances among them, without a valve element contacting a valve seat i by it at the time of 
clausilium, and is trying* to permit the flow of a fluid by adjusting the location of the drawing 
adjusting-screw h. Moreover, other directional control valves indicated by this official report As 
shown in drawing 6 , arrange bell shape another drawing flow control **** j on the outside of 
diaphragm adjusting-screw h, and enable justification of the flow control **** j about the valve 
body c, and justification of diaphragm adjusting-screw h is enabled about the flow control **** j. 
At the time of valve opening, Piston d is made to contact the inner edge of the flow control **** 
j, and the opening at the time of valve opening is adjusted. 
[0003] 

However, in any case, in the above conventional directional control valves, there is a fault 
which cannot view the operating state of a valve element from the outside. If it is going to 
enable it to observe the operating state of a valve element from the outside by such control 
valve, while embedding a magnet at a piston, a piston must be adjoined, and a field indicator 
must be formed in a valve body, and it also has the fault to which a control valve becomes 
expensive. Moreover, since the configuration of a piston and a diaphragm adjusting screw and 
structure become complicated, the fault which becomes expensive also has the conversion 
cost of a control valve. 
[0004] 
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EFFECT OF THE INVENTION 
[Effect of the Device] 

According to this design, it is possible to do the following effectiveness so. 

(b) The directional control valve which can view the operating state of a valve from the outside 

can be manufactured. 

(b) Since what is necessary is just to attach a microswitch etc. in the exterior of a valve body 
even when returning and displaying the operating state of a valve on an electrical signal, it can 
change simply and cheaply. 

(c) Structure is easy and can manufacture a compact directional control valve. 

(d) Only by processing some components, the directional control valve which does not have at 
all the directional control valve which has a drawing function at the time of clausilium, the 
directional control valve which has the flow adjustability at the time of valve opening, the 
directional control valve which has both functions, or both functions can be manufactured, and 
reduction of a manufacturing cost can be aimed at. 

[T ranslation done.] 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Device] 

The technical problem which this design tends to solve is offering the cheap directional control 
valve which can be changed easily [ structure is easy and 7 the structure of it being made to a 
compact, and being able to view the operating state of a valve element from the outside, or 
detecting the operating state of a valve element electrically ]. 
[0005] 
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MEANS 

[Means for Solving the Problem] 

The valve body which has the valve port to which one design of this application opens between 
two or more ports and this port for free passage, It has the piston arranged movable in the 
cylinder which was connected with the valve element arranged possible [ closing motion of this 
valve port ] in this valve body, and this valve element, and was prepared in this valve body. In 
the directional control valve which operates this valve element by operating this piston Attach 
in this piston the rod extended to shaft orientations toward a direction opposite to this valve 
element, and this rod is made to project to the exterior of this valve body through the hole 
formed in the covering part of this valve body. It attaches in this rod possible [justification of 
the diaphragm controller material which restricts migration in the direction of clausilium of this 
valve element in contact with this covering part ], and is constituted. 
The valve body which has the valve port to which other designs of this application open 
between two or more ports and this port for free passage, It has the piston arranged movable 
in the cylinder which was connected with the valve element arranged possible [ closing motion 
of this valve port ] in this valve body, and this valve element, and was prepared in this valve 
body. In the directional control valve which operates this valve element by operating this piston 
Attach in this piston the rod extended to shaft orientations toward a direction opposite to this 
valve element, and this rod is made to project to the exterior of this valve body through the 
hole formed in the covering part of this valve body, the flow control member of the hollow 
which restricts migration of the valve element of the valve-opening direction to this hole of this 
covering part in contact with this rod - this valve body - being related - justification - possible 
- attaching - this rod - this - it is made to penetrate in the 2nd controller material, and is 
constituted. 

In addition, you may attach in this rod possible [justification of the diaphragm adjusting screw 
which restricts migration in the direction of clausilium of this valve element in contact with a 
flow control member ]. 
[0006] 
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http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 8/9/2007 



JP.07-001 381,11 [OPERATION] 



Page 1 of 1 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 

OPERATION 

[Function] the time of hydrostatic pressure not acting on the field by the side of the valve 
element of a piston in the above-mentioned configuration - a piston - an operation of a spring 
- or it is pushed on a valve element side by the hydrostatic pressure which acts on the 
opposite side of a piston, and a valve element is pressed by the clausilium condition. In the 
flow control member which was attached in the rod attached in the piston at this time and 
which it extracted, and controller material hit the valve body, or was attached in the valve body, 
migration in the direction of clausilium is restricted, a valve element is made by the clearance 
between a valve element and a valve seat, and a fluid flows slightly between ports. On the 
other hand, if a fluid acts on the field by the side of the valve element of a piston, a piston and 
a valve element move in the direction, i.e., valve-opening direction, which separates from a 
valve seat, and a directional control valve will be in a valve-opening condition. In this case, if 
the flow control member is attached in the valve body, in contact with that flow control member, 
the opening of a valve element will be restricted for a rod, and the flow rate at the time of valve 
opening will be adjusted. 
[0007] 

[Translation done.] 
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EXAMPLE 



[Example] Hereafter, the example of this valve is explained to this hole of - part with reference 
to a drawing. 

In drawing 1 , this **** control valve 1 is shown in the 1st amount controller material. A 
directional control valve 1 is made to penetrate in a ready member in this drawing. It has the 
valve body 2 which part 20b Reaches and has a part for the upper part, i.e., covering partial 
20c, the valve element 3 arranged in this valve body 2, and the driving gear 4 which drives a 
valve element 3. The above-mentioned valve bodies 20a, 20b, and 20c are being fixed to the 
base 10 by the well-known approach. The valve seat 24 surrounding the upper limit (setting to 
drawing 1 ) of the valve port 23 which connects the inlet-port port 21 , an exit port 22, an inlet- 
port port, and an exit port, and a valve port is formed in lower part 20a of the valve body 2. 
Fitting immobilization of the central partial 20b of the valve body 2 is carried out on lower part 
20a, and the through hole 25, the cylinder hole 26, and the feeding-and-discarding port 27 that 
leads to a cylinder hole are formed. The through hole 28 and the feeding-and-discarding port 
29 are formed in covering partial 2c of the valve body 2. The through hole 28 consists of parts 
for a part for the inside major diameter 281 , and the outside narrow diameter portion 282. Each 
parts 20a, 20b, and 20c of the above-mentioned valve body 2 are preferably formed by the 
resin ingredient of corrosion resistance, for example, Teflon, (brand name). 
[0008] 

The valve element 3 has the fixed part 33 formed in the periphery of the valve portion 31 which 
engages with the valve seat 24 formed in the valve body, and a valve portion 31 at the 
periphery of the valve portion 31 , the thin diaphram part 32 formed at one, and its diaphram 
part 32, and they are formed in one with the resin ingredient which is supple with corrosion 
resistance. A fixed part 33 is pinched and fixed between lower part 20a of a valve body, and 
central partial 20b, and the fluid in each ports 21 and 22 for the lower part and a valve port 23 
flows in central partial 20b. 
[0009] 

The valve rod 42 which the driving gear 4 was equipped with the piston 41 with which it was 
equipped movable in this example in the cylinder hole 26 of central partial 20b of the valve 
body 2, and penetrated the inside of the through hole 25 of central partial 20b to one of that 
piston side (it is the bottom at drawing 1 ), and was fixed to the valve portion 31 bottom of a 
valve element 3 is formed in one. The tip of a valve rod (being drawing 1 lower limit) 
It is screwed in the tapped hole 35 formed in the top face of the valve portion 31 of ****** 3, 
and is being fixed to the valve element by it. The rod 43 extended to the exterior of a covering 
part through the through hole 28 for the upper part (i.e., covering partial 20c) is formed in the 
another side side of a piston 41 in one. A part for a part for the major diameter 45 included in a 
part for the major diameter 281 of a through hole 28 and the narrow diameter portion 46 
included in a part for the narrow diameter portion 282 of a through hole 28 is formed in the rod 
43. The O ring seals 51, 52, and 53 are arranged in the periphery of a piston 41, the periphery 
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of a valve rod 42, and the periphery of a rod 43, respectively, and the leakage of the fluid 
between a valve rod and a through hole and between a rod and a through hole is prevented 
between a piston and a cylinder hole. A spring 6 is arranged between a piston 41 and covering 
partial 20c, and the piston is always oppressed to the valve element 3 side. 
[0010] 

A male screw 47 is formed in the periphery by the side of the tip for the narrow diameter 
portion 46 of a rod 43 (it sets to drawing 1 and is upper limit), it extracts to the male screw, and 
the controller material 7 is screwed. This drawing controller material consists of nuts 71 and 72 
of a pair, and it can be fixed to a rod while it is movable possible [justification ] about a rod 43 
by the well-known approach. 
[0011] 

In the directional control valve 1 of the above-mentioned configuration, when hydrostatic 
pressure is not supplied to the feeding-and-discarding port 27, the piston 41 is oppressed 
according to an operation of a spring 6 at the lower part 3, i.e., valve element, side. In this 
case, if it is made for the inferior surface of tongue of a nut 71 to contact the top face of 
covering partial 20c before turning the diaphragm controller material 71 and 72, i.e., nuts, 
making it move about a rod 43 and the inferior surface of tongue of the valve portion 31 of a 
valve element 3 contacting a valve seat 24, also in the time of clausilium, few clearances are 
formed between a valve element 3 and a valve seat 24, and a fluid (stagnation prevention 
style) can flow slightly to the method exit port 22 of inlet-port port 21 . And the flow rate to which 
the fluid at the time of clausilium flows can be changed by extracting about a rod and changing 
the location of the nuts 71 and 72 of the controller material 7. In addition, hydrostatic pressure 
may be made to act on deflecting a piston 41 and a valve element 3 in a clausilium location at 
the piston bottom not only through the thrust of a spring 6 but through the feeding-and- 
discarding port 29. 
[0012] 

On the other hand, if the hydrostatic pressure more than a predetermined pressure (the 
minimum pressure which resists a spring and pushes up a piston) is made to act on the piston 
41 bottom through the feeding-and-discarding port 27, the valve element 3 connected with a 
piston 41 and its piston resists the thrust of a spring 6, it moves up, and a directional control 
valve will be in a valve-opening condition. In this case, since actuation of a piston was 
interlocked with, the rod 43 moved and that rod has projected on the outside of a valve body, 
actuation of a piston, therefore a valve element can be viewed from the outside. 
[0013] 

In drawing 2 , other example V of the directional control valve of this design is shown. In 
addition, in this example, the reference number same about the example of drawing 1 and 
common components is attached, and explanation is omitted. 

The point that directional-control-valve V differs from a directional control valve 1 is as follows. 
That is, the path of through hole 28' by which covering partial 20c 1 formation of the valve body 
2 was done is large as compared with the through hole 28, and the female screw 283 is 
formed in inner circumference. And in the through hole 28\ the part 81 of the shape of hollow 
tubing by which the male screw 82 was formed in the periphery of the flow control member 8 is 
screwed. The lock nut 84 screwed in a male screw 83 and it can adjust now this flow control 
member 8 in the location of arbitration about covering member 20c by the well-known 
approach. It lets a part for the narrow diameter portion 46 of a rod 43 pass in the flow control 
part 8. The inside edge (it is a lower limit at drawing 2 ) of this flow control member 8 can 
restrict migration to above [ of a piston ] now in contact with a piston 41 and the shoulder 48 of 
the rod 43 formed in one. 
[0014] 

the time of hydrostatic pressure not being supplied to the feeding-and-discarding port 27 in 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 8/9/2007 



J P.07-00 1381,11 [EXAMPLE] 



Page 3 of 4 



directional-control-valve 1' of the above-mentioned example - a piston 41 - the thrust of a 
spring 6 - or it was oppressed at the lower part 3, i.e., valve element, side according to the 
thrust of the spring, and the force of the fluid supplied to the piston 41 bottom from the supply 
port 29, and the inferior surface of tongue of the valve portion 31 of a valve element 3 has 
stopped in contact with a valve seat 24. Therefore, a valve port 23 is shut by the valve element 
3, and a directional control valve is in a clausilium condition. In this example, since a clearance 
is not formed between a valve element and a valve seat in a clausilium condition, it does not 
have the function to pour a fluid from an inlet-port port slightly to an exit port. 
[0015] 

On the other hand, if the hydrostatic pressure of a predetermined pressure is made to act on 
the piston 41 bottom through the feeding-and-discarding port 27, the valve element 3 
connected with a piston 41 and its piston resists the thrust of a spring 6, it moves up, and a 
directional control valve will be in a valve-opening condition. In this case, if a piston 41 and a 
rod 43 carry out predetermined distance migration, the shoulder 48 of a rod 43 will restrict 
above migration of a valve element 3 for above migration of a piston and a rod by this in the 
lower limit of the flow control member 8. Therefore, by adjusting the location of the flow control 
member 8 about covering partial 20c', the maximum climb location of a piston, therefore the 
distance of the valve element 3 from a valve seat 24 can be adjusted, and the flow rate at the 
time of valve opening of a directional control valve can be adjusted. Moreover, since actuation 
of a piston was interlocked with, the rod 43 moved and the rod has projected on the outside of 
a valve body, actuation of a piston, therefore a valve element can be viewed from the outside. 
[0016] 

In drawing 3 , other example 1" of the directional control valve of this design is shown. In 
addition, in this example, the reference number same about the example of drawing 2 and 
common components is attached, and explanation is omitted. 

The point that directional-control-valve 1" differs from directional-control-valve 1' is as follows. 
Namely, narrow diameter portion part 46of rod 43" which it lets pass in flow control member 8" 
is quite longer than a part for the narrow diameter portion 46 of the directional control valve 
shown in drawing 2 . The nuts 71 and 72 of the pair which constitutes the same drawing 
controller material 7 as the case of drawing 1 are screwed in the male screw 47 with which the 
upper limit was formed outside at a projection and its projected part exceeding the upper limit 
of the flow control part 8. 
[0017] 

the time of hydrostatic pressure not being supplied to the feeding-and-discarding port 27 in 
directional-control-valve 1" of the above-mentioned configuration - a piston 41 - the thrust of a 
spring 6 - or it is oppressed at the lower part, i.e., valve element, side according to the force of 
the fluid supplied to the piston 41 bottom through the thrust and the feeding-and-discarding 
port 29 of the spring. In this case, if it is made for the inferior surface of tongue of a nut 71 to 
contact the top face of the flow control member 8 before turning the diaphragm controller 
material 71 and 72, i.e., nuts, making it move about rod 43" and the inferior surface of tongue 
of the valve portion 31 of a valve element 3 contacting a valve seat 24 Also in the time of 
clausilium, few clearances are formed between a valve element 3 and a valve seat 24, and a 
fluid (stagnation prevention style) can flow slightly to the method exit port 22 of inlet-port port 
21. 

And the flow rate to which the fluid at the time of clausilium flows can be changed by extracting 
about a rod and changing the location of the nuts 71 and 72 of the controller material 7. 
[0018] 

On the other hand, if the hydrostatic pressure of a predetermined pressure is made to act on 
the piston 41 bottom through the feeding-and-discarding port 27, the valve element 3 
connected with a piston 41 and its piston resists the thrust of a spring 6, it moves up, and a 
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directional control valve will be in a valve-opening condition. In this case, if a piston 41 and a 
rod 43 carry out predetermined distance migration, the shoulder 48 of a rod 43 will restrict 
above migration of a valve element 3 for above migration of a piston and a rod by this in the 
lower limit of the flow control member 8. Therefore, by adjusting the location of the flow control 
member 8 about covering partial 20c', the maximum climb location of a piston, therefore the 
distance of the valve element 3 from a valve seat 24 can be adjusted, and the flow rate at the 
time of valve opening of a directional control valve can be adjusted. 
[0019] 

according to this design, a piston 41 and the rod 43 of it and one are shown in drawing 3 - 
having -- structure [ like ] (structure where the amount of [ of a rod ] narrow diameter portion is 
the longest) -- and if it manufactures beforehand in structure as shown in drawing 1 , a part for 
the upper part, i.e., covering partial 20c, of the valve body 2, it can change into the three 
above-mentioned examples only by performing slight processing to those components at the 
directional control valve of the structure shown further at drawing 4 . That is, if it is used with 
the valve body and valve element which were cutting short first the rod of the structure of the 
piston shown in drawing 3 , and a rod, and were shown in drawing 1 , the directional control 
valve of the example of draw ing 1 can be built. A female screw is formed in the inner 
circumference for a narrow diameter portion 281 of the through hole 28 of covering partial 20c 
of the structure shown in drawing 1 , the flow control member 8 is screwed there, and if the 
point for a narrow diameter portion 46 of a rod (part projected above the flow control member 
by drawing 3 ) is cut off among the structures of the piston shown in drawing 3 , and a rod, the 
directional control valve of the example of drawing 2 can be built. Moreover, in the above, if a 
rod 43 is used while it has been long as shown in drawing 3 , the directional control valve of 
the example of drawing 3 can be built. Furthermore, if a rod is used cutting it from what is 
shown in drawing 1 still shorter, as shown in drawing 4 , the drawing adjustment function at the 
time of clausilium can also be built to mere directional-control-valve 1"' which does not have 
the flow adjustability at the time of valve opening, either. 
[0020] 

In addition, in the above-mentioned example, although it has structure which formed the 
piston, the valve rod, and the rod in one, they may be manufactured separately and you may 
fix mutually. 
[0021] 

[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view of one example of the directional control valve of this 
design. 

[Drawing 2] It is the sectional view of other examples of the directional control valve of this 
design. 

[Drawing 3] It is the sectional view of another example of the directional control valve of this 
design. 

[Draw ing 4] It is the sectional view of the modification of a directional control valve. 
[Drawing 5] It is the sectional view of an example of the conventional directional control valve. 
[Drawing 6] It is the sectional view of an example of the conventional directional control valve. 
[Description of Notations] 
1, 1\ 1" Directional control valve 

2 Valve Body 

20a, 20b, 20c Part 21 22 Port 

23 Valve Port 24 Valve Seat 

26 Cylinder Hole 28 Through Hole 

3 Valve Element 

31 Valve Portion 32 Diaphram 

4 Driving Gear 

41 Piston 42 Valve Rod 
43 Rod 

7 Drawing Controller Material 

8 Flow Control Member 



[Translation done.] 
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